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METHOB AND APPARATUS FOR LED-BASED SPECIALTY LIGHT 

BULB 

5 Background of the Invention 

The present invention relates to the art of LED lighting systems. It finds 
particular application in specialty LED-based light bulbs and will be described with 
particular reference thereto. It is to be appreciated that the present invention is 
10 applicable to other types of lighting including, but not limited to, home and 
industrial lighting. Those skilled in the art will appreciate applicability of the 
present invention to situations where it is desirable to replace a traditional light 
package with an LED-based light for increased durability, light output stability and 
energy savings. 

15 Topically, light bulb packages utilize a light source that includes an 

incandescent filament within a glass enclosure. However, an incandescent 
filament is fragile and tends to gradually degrade during use causing the usefiil 
light output to decrease over time. The increasing fragility of the filament with age 
eventually leads to breakage. Typical incandescent light bulbs have a mean life of 

20 500 to 4,000 hours. This means that half of a population of light bulbs will fail in 
that time because of filament breakage. 

Confronted with the above disadvantages, the use of light emitting diodes is 
an attractive alternative as a potential light source in a light bulb package. Light 
emitting diodes (LEDs) are well-known solid state devices that generate light 

25 having a peak wavelength in a specific region of flie light spectrum. A low-power, 
solid-state LED light could last up to 100,000 hours (eleven years), far 
outdistancing the life of a typical bulb. When the LED degrades to half of its 
original intensity after 100,000 hours, it is at the end of its useful life, alfliough the 
LED will continue to operate with diminished output Besides producing little heat 

30 and bemg eneigy-efficient, LEDs are solid-state devices with no moving parts. 
LEDs characteristics do not change significantly with age, and they are not easily 
damaged by shock or vibration. This makes LED lighting systems very reliable. 
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The small shape and low heat generated by such LEDs enables lighting systems to 
take on various shapes and sizes. 

UBDs have often been used for indicator ligjjts on electronic devices and in 
vehicles. However, the use of LED lighting has still been limited because LED 
5 manu&cturers encountw the problem of producing white light InitiaUy, designers 
tried mixing led, blue, and green LEDs into a single array with the combined result 
achieving flie desired white. While this arrangement can work, slight variations 
among LEDs of flie same color means tiiat each array must be tuned individually to 
achieve just the rigjht shade of white. Accordingly white light LEDs dependent on 
10 phosphor materials for wavelength conversion have been developed. 
Unfortunately, as the consuming public has because famiUar with the ^pearance 
of incandescent lamps-particularly for decoration and specially applications-it 
has been difficult to achieve widespread introduction of LED lamps. 

The present invention provides a new and improved LED lamp. 

15 

Summary of the Invention 
According to one embodiment of the invcaoition, a lamp is provided which 
includes at least one LED phosphor to receive flie light generated by the at least one 
LED and convert it to visible light, with a substantially transparent enclosure at least 
20 partially enclosing the LED and phosphor. In addition, a light element is provided 
which provides the appearance of a filament. 

Jn accord wifli various embodiments of the invention the phosphor can be 
coated on the light element or can form a component on or adjacent the LED. 
Preferably, the light element is comprised of a light guide, an optical fiber, or a 
25 reflective metal. 

In accord with anoflier embodiment, the lamp can be constructed such fliat 
the substantially transparent enclosure includes a phosphor coating or integral 
phosphor material such fliat the LED generated light excites the phosphor within the 
lamp, fliereby providing a visible Ugjit wilh Ihe appearance of a frosted incandescent 
30 bulb. 

According to a further embodiment, the lamps include a base adapted for 
mating with an AC socket, and electronics for converting AC current to DC current. 
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such as a printed circuit boatd hosting the at least one LED. Preferably, a heat sink 
is also provided for conducting thermal energy from the at least one LED to the base 
element 

Still furdier advantages and benefits of the present invention will 
5 become apparent to those of ordinary skill in the art upon reading and understanding 
the following detailed description of Ae preferred embodiments. 

Brief Description of the Drawings 
The invention may take form in various components and 
10 arrangements of components, and m various steps and arrangements of steps. The 
drawings are only for purposes of illustrating tiie preferred embodiments and axe not 
be construed as limiting the invention. 

FIGURE 1 is a cross-sectional view of an LED-based lighting system 
having a filament element including a phosphor. 
1 5 FIGURE 2 is a cross-sectional viewrof an LED-based lightmg system 

with phosphor applied to the top of the LED, and furflier including a reflective metal 
filament element 

FIGURE 3 is a cross-sectional view of an LED-based lighting system 
wifli a phosphor applied to fee bulb shaped enclosure. 

20 

Detailed Description of the Preferred Embodiment 
Witti reference to nGURE 1, a lighting system 10 is depicted. At least one 
LED 12 is mounted on a substrate 14. Substrate 14 can be, for example, a printed 
circuit board, metal substrate, heatsuik, or any other suitable means for mounting 
25 the LED. The LED assembly may be mounted into the appropriate socket 16 for 
easy field exchange and retrofitting. In order to provide suitable electrical power 
to the LEDs, an AC/DC converter (not shown) is utilized. This will permit the 
LED-based light to be powered by a standard domestic 120VAC or international 
220VAC user voltages making it a true replacement for incandescent. The AC/DC 

o 

30 converter may be integrated into the LED assembly or located r^otely. A 
thermal path is provided to conductively pull the heat from the LED and the.drive 
electronics to the socket 16 and/or the sides of the lamp enclosure 24. Examples of 
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suitable materials for mounting tiie LED include copper, aluminum, silicon 
catbide, boron nitride and others known to have a higji coefBcient of fliermal 
conductivity. ^ 

With further reference to FIGURE 1, the LED 12 emits light 18 (e.g. UV or 
blue) fliat strikes a light guide 19, including a phosphor coating 20 providing the 
appearance of a filament The light guide 19 can be a plastic or glass shaped so as 
to simulate a filament-look and coated wifli pho^hor or formed with phosphor 
disposed therein. The phosphor composition can include two or more phoq)hors to 
convert the emitted light 18 to white Kgjit or visible light 22 as might be required 
by the ^plication. The visible light 22 exits throu^ lamp envelope 24. 
Preferably, the enclosure 24 is a standard glass enclosure or transmissive plastic 
enclosure of the same format as traditional white specialty incandescent bulbs to 
make the LED based lights an easy replacement. Preferably, the lamp envelope 24 
will be conq>rised of a material or include a coating which substantially reflects 
1 5 any UV radiation. 

With reference to FIGURE 2, a "filament-look" LED based light bulb is 
depicted. As with fbe other embodiments, socket 16 can be one of existing 
incandescent designs such as 6S6 screw base, 194 wedge base, etc. Phosphor 
composition 20 is combined with LED 12 as known to those skilled In Ae art. 
20 Accordingly, emitted light is converted to visible light 22 generally at the LED. In 
addition, to provide the appearance of an incandescent lamp, visible light 22 strikes 
a filament shaped Kgjht reflector 30 to simulate a "filament-look" light bulb. The 
ligjit reflector 24 may be a suspended reflector and may be used to simulate the 
filament shape, such as tin foil, a coiled aluminized spring, fiber optic coil or flie 
25 like. The Ught guide embodiment of FIGURE 1 or the reflector embodiment, can be 
suspended by mechanical bracketing to fte substrate, LED, heat sink, lamp envelope 
or socket. 

As shown by the embodiments of FIGS. 1-2, the phosphor may be located 
in any suitable location, such as integrated into the LED, at the light guide or both. 
30 With reference to FIGURE 3. the phosphor 20 may also be applied to tfie 

inner surfece of the lamp envelope 24, which can be either glass or plastic. This will 
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provide for a "fiosted bulb" appearance and does not require an object to simulate a 
filament-like appearance. 

The invention has been described witti reference to the preferred 
5 embodiments. Modifications and alterations will occur to others upon a reading and 
understanding of the preceding detailed descriptioiL It is intended that the invention 
be construed as including all such modifications and alterations insofer as they come 
within the scope of the appended claims or the equivalents thereof 
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CLAIMS: 

Having Urns described the preferred embodiments, the invention is now 
claimed to be: 

1 . A light source comprising: 
at least one LED; 

phosphor to receive the light generated by the at least one LED and 
convert it to visible light; 

a substantially transparent enclosure at least partially enclosing said 
at least one USD and said phosphoi^ and 

a light element providing the appearance of a filament. 

2. The light source as set forfli in claim 1, wherein die phosphor 
comprises a coating on said light element. 

3. The light source as set forth in claim 1, wherein the phosphor is 
adjacent at the least one LED. 

4. The light source as set forth in claim 2, wherein the light element is 
comprised of a light guide. 

5. The light source as set forth in claim 3, wherein said light element is 
comprised of a light guide. 

6. The light source as set forfli in claim 2, wherein flie light element is 
comprised of an optical fiber. 

7. The light source as set forth in claim 3, wherein flie light element is 
comprised of an optical fiber. 
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8. The light source as set forth in claim 3, wherein Ae light element 
comprises a reflector. 

9. The light source as set forth in claim 8, wherein the reflector is 
comprised of a reflective metal. 

10. The light source as set forth in claim 1, further comprising a base 
adapted for mating with an AC socket. 

11. The light source of claim 10, further comprising electronics for 
converting AC current to DC current. 

12. The light source of claim 1, further comprising a printed circuit board 
hosting said at least one LED. 

13. The liglit source of claim 1, further comprising a heat sink for 
conducting thermal energy from said at least one LED to said base element. 

14. A light source comprising: 
at least one LED; 

phosphor to receive the light generated by the at least one LED and 
convert it to visible light; 

a substantially transparent enclosure at least partially enclosing said 
at least one LED; 

a phosphor material coating or disposed in said enclosure; and 
a screw or wedge base for providing electrical interconnect 
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LED-BASED SPECIALTY LIGHT BULB 

Abstract of the Invention 
A light source comprising at least one LED, phosphor to receive the light 
generated by the at least one LED and convert it to visible ligjit; a substantially 
transparent enclosure at least partially enclosing the at least one LED and phosphor, 
5 and a light element providing the ajjpearance of a filament 
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